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PREFACE. 



This little AA ork is issued by the Author in order to 
supply a want which, he has abundant proof, has been felt 
by many who have had to deal with the much- vexed 
question of Public Lighting. The greater portion of the 
infonnation contained in these pages has already been given 
by him in the tomi of letters, more or less lengthy, in reply 
to questions. It may be that many of those letters have 
either got inadvertently mislaid, or become the victims of 
the waste paper basket ; so that the information, given witli 
some amount of trouble, and received perhaps not without 
appreciation, has accordingly been lost. 

In this pamphlet the Author has endeavoured to arrange 
in a connected form a quantity of information, which the 
long study he has given to the question emboldens him to say 
will be found of great practical utility. 

The systems indicated arc possibly not everything that 
may be desired, but they will at least serve as starting points 
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PEEFACE. 



from which to arrive at others which shall be found still 
nearer perfection. 

To this end the energies and skill of the Author m 
this branch of the science of Gaslighting are devoted, and, 
although he may not directly succeed, yet that success which 
is sure ultimately to be obteined is at least accelerated by 
the contributions he has made towards it. 
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DESCRIPTION OF LAMP GOVERNORS. 

(PLATE 1.) 



(A) is a steatite l)urner tip, and the diagram 
shows tiie method by which it is fastened into the 
eone ( 15 ), which is screwed to the governor by an 
ordinary ^ gas tliread. 

(C) is a metal ring which, being screwed into the 
body of the governor, holds the leather firmly to its 
seat, between the leather and the metal ring is a 
turned card washer, which prevents the leather from 
being injured by the turning of the screw in tighten- 
ing it down to its bearing. 

(D) is the i-egulating valve, fixed to the leather 

(E), by means of two shields (FF), which clip the 
leather between them, these shields being held firmly 
by a screwed brass nut (f') on the top of the upper 
shield, and a tin washer on the under side of the 
lower one. dhe leather (E) answers the same pur- 
pose in the dry as the gasholder does in a wet 
governor, rising and falling accordingly as the pres- 
sure is strong or weak at the inlet L. 
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(H) is the junction gasway connecting the outlet 
of the lower part of the governor to the cover through 
which tlie gas passes up the cone (B) to the biuner, 
in the direction shown by the arrows. 

(II) are screws which hold the gasway to its seat. 
Between the gasway and the seat is interposed a 
washer made of paper, which being painted with 
a little red lead and oil, secures the soundness of 
the joint. 

(K) is a screw for holding the top securely and 
preventing damage to the gasway should the lamp- 
lighter strike the cone too hard with his torch in 
lighting, or catch the burner with his sleeve in 
cleaning the lantern. 

(L) is the inlet of the governor screwed to the 
ordinary f gas thread, and the direction of the gas is 
shown by arrows. 

(MM) is an annular leaden weight by which the 
pressure to be maintained at the point of ignition 
is fixed. As in the ordinary wet governor a lighter 
weight will give less pressure, and vice versd. 

(N) is a hole communicating with the external 
air for the purpose of allowing the leather to rise and 
fall. 

Note. — If this hole becomes stopped, the governor will cease 
to act. The leather being sound, no escape of gas can take place 
from here when the governor is in operation. 

General Kemarks. — To ensure success in lighting 
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street lumps u|>on the governor system, tlic hurner 
luul governor must he consulered as one, and ut\y 
ucculent which happens to either, ought to he fol- 
lowed hy (he removal of both for roadjtjsftnont, as 
described in tbe following pages. 

No watchspring or hard substance should be made 
use of to clear the buniers, because as there is no 
corrosion to remove but sim[)ly dust, a brush or piece 
of paper will be sidlicient for the purpose. 'I'he effect 
of any attempt to clean with watchspring or hard 
tools will probably be either damage to the burner 
or its total destruction. It is evident that uidoss the 
material of which the burner is composed is capable 
of resisting enlargement, (he maintenance of the 
regulated consumption at (he burner must soon be 
at an end, and the inevitable loss of gas would in a 
short time be ecpial in value to the cost of a new 
governor and burner. 

With careful cleansing, in the manner suggested, 
the burners will remmin in order for many years. 

Noth. — S oino of tlio old p;ovornor8 will bo found to have a brasH 
ring iuMtidid of a patont luotal ono for tho naiuo piirpostb Thiii now 
ring, and tbo inothod of iioourin^ tho loathor, in subjoct of a 
second patent, and will bo found to possesfl tho merit of grontcr 
simplicity. 
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APPARATUS FOR ADJUSTING AND 
TESTING LAMP GOVERNORS. 

(PLATE 2.) I 



The requisites for this purpose are : — 

An experimental meter (A) made in the simplest 
manner Tvith a measuring drum holding one-twelfth 
of a foot, and equal per revolution to the rate of 5 
cubic feet per hour, into which number the dial is 
divided, each foot being subdivided into tenths of | 

a foot. 

A minute clock (B). 

A King’s pressure gauge (C), capable of showing 
4 inches of pressure. 

Another (D), capable of showing inches of 
pressure, with subdi\dsions into hundredths of an 
inch. 

Two double dry governors (E & F), the outlets 
of both being connected by means of a T piece to I 

the inlet of the meter (A). 

A float fitted with 3 lamp cocks (G H & I). 

A bent brass tube (K), fitted to take a burner 
and cone similar to that made use of in the governors, 
and with a connexion tapped into the square of the ^ 
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elbow, so as to communicate by means of an india- 
rubber tube the pressure of the gas after passing the 
goverA)r to the delicate King’s pressure gauge (D), 
fixed on the right hand of the meter. (This pressure 
is considered to be that which would be found just 
inside the orifice of the burner, and is spoken of as 
the pressure at the point of ignition. ) 

A brass T piece (L) screwed f inch inside at 
the bottom and | outside at the top, so that it may be 
inserted between the cone and case of a governor, 
which it is requisite to test m the readiest manner 
without disturbing the joints. 



FIXING THE APPARATUS. 

The best method of fixing this apparatus is that 
shown in the drawing annexed. The pressure gauges 
(C & D), and the governors (E & F) rest upon brackets 
let into the Avail, so that their action may not be in- 
terfered Avith by vibration. 

The inlets of the 2 double governors (E & F) 
should be connected to the outlet-pipe of that gas- 
holder Avhich gives the most uniform pressure on the 
AA'orks. If the apparatus be not fixed on a gas Avorks, 
then it is necessary to ha\'e a common holder on 
purpose. 

Although lamp governors are made for the pur- 
pose of maintaining by their action uniformity at the 
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burner under vaiying pressures in the street mains, 
yet they themselves cannot be well adjusted unless 
there is a possibility of starting from a standafQ pres- 
sure which can be relied upon to remain unchanged 
during the whole process of adjustment. 

At the same time it is necessary, in order to 
prove the delicacy of the governor, to have a means 
of increasing the pressure at its inlet by degrees 
till the highest pressure is reached, which being 
shut off, the standard pressure resumes its influence. 

To maintain this standard pressure is the province 
of the double governor (F), fixed on the right of the 
meter, while that on the left (E), serves to regu- 
late the degi’ee of variation in the pressure which 
it is intended to cause at the inlet of the lamp 
governor under examination. 

ADJUSTMENT OF THE APPARATUS. 

Having arranged the appai’atus in the order 
pointed out, see that the pointers of the pressure 
gauges are at zero when the gas is turned off. 

Note. — For this purpose open the blow-off cocks (AA), and 
shut the gas-cocks (BB). 

Adjust the (F) or standard pressure governor till 
it gives a pressure upon the (C) pressure gauge equal 
to the lowest or day pressure in the mains (say six- 
tenths). 
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Weight the test or store gasholder (if it is not 
possible to obtain the pressure from a large gasholder, 
or in any other way), up to 2 inches or 2| inches. 

For all the purposes of testing, excepting for 
soundness, a pressure of 2 inches is amply sufficient. 
To increase the pressure gradually from 6-tenths to 
1| inches is a severer test for a governor than 
suddenly to change it from 6 -tenths to 6 inches. 

Adjust the inlet holder of the high pressure 
governor (E) to 2 inches, or nearly the pressure of 
the test gasholder. 

Note. — In adjusting these governors (which are double), the 
inlet holder must be weighted to give about two or three-tenths 
more than the outlet holder; thus, supposing the operator were 
adjusting the low pressure governor ( F) to give six-tenths pressure, he* 
would adjust the inlet h^jlder to eight-tenths and the outlet holder to 
six-tenths. This is done to allow for any variation of pressure which 
may occur at the outlet of the first holder, and in order that the 
second may be enabled to maintain at its outlet a perfectly uniform 
pressure. 

The apparatus will now be in order for testing. 

Supposing it is required to test a governor taken 
from, or ready to be fixed in a lamj), screw it on one 
of the cocks as at (G), commence by turning on the 
high pressure cock (E E), and light the burner. 

Note. — This is done to put the governor in action in case it 
may have lain by for some time, and have become stiffened by reason 
of the oil from the gas being viscid. If put in action for a short 
time, the gas will itself restore the leather to its former condition. 

Turn off the high pressure cock and turn on the 
low (FF) without extinguishing the flame, and let it 
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burn for at least one minute, then, when the hand of 
the meter is at five, start the minute clock (which 
should be at zero), and at the moment when the bell 
strikes one minute, notice the position of the hand 
of the meter. The distance travelled over by that 
hand in one minute equals the rate per hour at which 
the gas is consumed by the burner ; thus, if the hand 
has made the complete circuit of the dial, the con- 
sumption of gas is five cubic feet per hour, if from 
zero to 1, one foot per hour, and so on. 

If it be necessary to ascertain whether the 
srovernor under examination varies under different 

o 

pressures, then unscrew the cone and insert the T 
piece as at (H), connecting the outlet of the T to the 
point of ignition gauge (D). 

Commence "ufith the low or standard pressure, 
and ascertain the rate per hour, after which turn 
off the low and turn on the high pressure cock 
as nearly simultaneously as possible, so as not to 
extinguish the light, then gradually increase the 
weight upon the governor (E) until the pressure 
gauge shows that the highest point to which the 
governor is weighted is attained. 

Note. — The weight must be put on the outlet holder; after 
the first adjustment the inlet holder must not be touched, unless it 
is desired to increase or diminish the standard maximum pressure. 

By counting the number of hundredths of an inch 
of variation shown by the pressure gauge, that of the 
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governor may be accurately ascertained, and by ob- 
serving how much the consumption is mcreased per 
hundredth of pressure, a table of variations for that 
particular size of burner may be readily made. 

READJUSTMENT OF GOVERNORS. 

Supposing a governor consumes more or less than 
the quantity required, or has become defective in any 
way, proceed as follows : — 

Commence by screwhig into the outlet of the 
governor, in the manner shown in the dra-\viug at 
(I), the bent brass tube described on page 8, and 
connect the india-rubber tube with the pressm*e 
gauge (D). 

Submit it to the variation under the pressure test, 
as described on page 12. If the amount of variation 
is within the allowed limits, then proceed to regulate 
the rate of consumption by mcreasing or diminishing 
the weight on the shield (F). See drawing of gover- 
nor, Plate 1. 

The burner upon the governor must be lighted 
and allowed to bm-n for at least 1^ minutes before 
testing its rate of consumption. 

The adjustment having been completed, replace 
the cover and carefully make the gasway secure, by 
making use of a paper washer dipped in grease. 
Then make a final test for variation and consump- 
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tion, in order to ascertain that nothing about the 
cover or gasway interferes with the proper working 
of the governor. 

Note.— The paper washers can be supplied ready for use, 
at l5. Zd. per gross. ^ 

METHOD OF PUTTING IN NEW LEATHERS. 

If the governor will not work well, the leather 
must be examined, and if soft and flexible the defect 
may be looked for in the valve and seat, which may 
have become dirty or even partially stopped with 
naphthaline or otlier deposit. To remove the valve, 
a piece of solid brass screwed f to fit the inlet of the 
governor must be carefully screwed up until it just 
lifts the ^ alve and holds it to its seat without bruising, 
then the top nut (G) can be unscrewed by the aid of 
a jjair of small pliers. This being removed, the 
valve will drop out. Then proceed to remove the 
leather by means of a proper tool for the purpose, 
which will fit the projection on the metal ring (C). 
The leather and card washer placed above it will 
then easily come out, but care must be taken not 
to pull the leather out of shape more than can be 
helped. The valve and case may then be boiled in 
potash water and thoroughly cleansed. After which, 
proceed to put the governor together again in the 
following manner : — 

Note.— A new leather can be put in if necessary. They arc 
supplied m tin boxes ready for use at per doz. 



lurn it upside dowu and drop in the valve, screw 
in the piece of brass and lift the valve to its seat with 
just sufficient force to hold it there. See that the 
rod of the valve is as nearly central as possible with 
the case, and replace upon it the small tin disc and 
paper washer which were found upon it when taken 
to pieces, and upon the latter place the lower shield. 
Then take the leather and drop it into the case, and 
with a small piece of wood or bone (a lucifer match, 
cut to something like a chisel point, answers the 
purpose very well) dispose it carefully on its seat, 
taking care that none of the leather comes up along- 
side the sciw. It will be found exactly to fit the 
case. Put on the upper shield, and screw the top 
nut (G) with a paper washer dipped in red lead, 
placed under it, nearly home. This nut must be 
left loose till the adjustment of the governor is 
completed. Droj) the card Avasher on to the leather 
and replace the ring. Very little force need be 
u.sed, for if laid right it Avill screw smoothly into its 
place Avitli but little pressure. 

L)1oav into the outlet and see that the leather plays 
freely Avith a stroke of about of an inch. 

Having reinstated the leather and valve, place the 
governor on the test apparatus, and test for A’ariation 
of pressure as before described. If the variation is 

.Note.— Care must be used in putting on the shields that the 
burr, if there is any, must be upwards on the top and downwards 
on the bottom shields, so as not to hurt the leather. 
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more than two hundredths of an inch the valve or 
leather must have been placed in badly, or the leather 
requires fresh oiling. If it requires oiling time must 
be allowed for the oil to be absorbed before again 
testing, say 10 or 12 hours. If the valve has been 
put in out of the centre it must be put right by 
shifting till it is so, after which it may be screwed 
down tightly. When the adjustment is completed 
the valve rod must be securely fastened in the same 
manner as it was found, or the vibration in the 
street will loosen it so that the valve will fall out 
and probably the governor be destroyed. 

Kote. — A preparation for oiling the leathers when they re- 
quire it, can be forwarded, packed in tin bottles, price 2^. Qd. per 
lb. No other material will answer the purpose so well. 
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METHOD OP FIXING GOVERNOES IN 
THE PUBLIC LAMPS FOR THE SYSTEM OF 
TORCH LIGHTING. 

(PLATE 3.) 



The following, though not suitable to every 
locality where it may be required to fix governors 
to the public lamps, 'will, however, be found to be 
most advantageous in the majority of cases. It is 
based upon the experience gained since the intro- 
duction of governors by those who have had them in 
constant use in Great Britain and Ireland, and 
various parts of the world. 

LANTERNS ON COLUMNS. 

These are best fixed in the manner shown in 
draAving (Plate 3); the cock (B) or (C) being just 
under the lantern, the governor -will cover the hole 
where the supply enters, and prevent the sharp 
current of cold air, which always rushes in as soon as 
the lamp is lighted, from striking the flame, destroy- 
ing its shape, and otherwise preventing the proper 
combustion of the gas. 
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The governor being fixed in this manner, the 
burner wUl, in an ordinary 14-inch street lantern, 
just reach the middle of the side pane, which will be 
found to be the most convenient height. 

For lanterns of a larger size, a longer cone must 
be employed. 

Kote. — The hole in the bottom of the lantern is not required 
to be larger than | of an inch. 

In cases where the space between the bottom of 
the lantern and the top of tlie column will not be 
sufficient for the lever cock (B), No. 361 in Cata- 
logue, the improved patent Xo. 362 (C), which turns 
on and ofl’ by a horizontal movement of one quarter 
or one eighth of a circle, will be found to work well. 

This latter is made of gun metal with a barrel of 
a hard white amalgum, so as to avoid as much as 
possible any liability to stick fast. From the fact 
of the barrel working on the plug in a vertical 
position, it Avill readily be seen that there is a 
certainty of its remaining sound for a longer time 
than when, as in the ordinary way, the plug itself 
works in a hoi'izontal position. 

The system above given entails frequently the 
necessity of cutting and rescrewing the stand pipes, 
which, hoAvever, by the aid of proper tools, can be 
readily done in situ without disturbing the ground. 

Upon this point, it may be as well to mention 
that in all cases the stand pipes ought to be Avedged 
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tightly in the top of the columns, for the continual 
vibration they are subject to, when not so treated, 
seriously interferes with the soundness of the joint at 
r the bottom of the post. The difficulty of getting at 

this joint is a sufficient reason why attention should 
be paid to this detail. 

BRACKET LANTERNS. 

Figui'e (D) in the drawing shows one of the 
means by which governors may be advantageously 
fitted to bracket lanterns. It is a sketch of the most 
commonly employed style of bracket, and it has been 
usual to convey the gas into the lanterns b}' means of 
y copper and sometimes metal tubes or “twiggings,” as 

they are technically tenned. The inconvenience and 
extravagance of this system, from the frequent de- 
rangement of the conduits and their almost constantly 
leaky state, have led to the substitution of iron pipe 
so fixed that it is not necessary to disconnect the 
fitting in order to remove the lantern. 

The cock (E) made use of is No. 361« in the 
Catalogue, and is made, the barrel of brass and the 
^ plug of gun metal, turning on and ofi", with a hori- 

zontal motion of the lever of one quarter of a circle. 

Note. — lu screwing on the cock, care must be taken that the 
thread fits tightly, or there will be a possibility of its being turned 
a little by the frequent stroke of the torch in lighting and 
extinguishing. 

B 2 
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TORCH LIGHTING AND EXTINGUISHING. 

This system which, since its introduction into 
England a comparatively short time since, has been 
constantly increasing in favour, is however no new 
thing, for on the Continent it has been practised for 
a very long time. 

However it may have there succeeded, it was 
nevertheless clearly unsuited to the system of lighting 
adopted in this country, until the application of 
governors and steatite burners to street lamps. With 
these improvements it is found to work uncommonly 
well, because a simple movement is all that is neces- 
sary to turn on the gas, which requires no adjustment, 
and if the lamplighter brushes his burners when he 
cleans the lamps, he may confidently depend upon 
the shape of the flame being always good. The 
turning off of the gas has for many years been done 
almost everywhere with the aid of a stick, and to this 
cause may be traced the almost universal loss of one 
or more of the quarter bottoms which ought to be 
found in every street lantern. 

A proper amount of ventilation is necessarj', or 
the lanterns would soon fall to pieces from the heat 
generated by the combustion of what is, considering 
the size of the chamber in which it is consumed, a 
very large quantity of gas; but no one who sees the 
flames blowing about in the manner they do can 
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reasonably say that the best way of insuring that 
result is attained by the absence of the bottom of the 
lantern. It is very probable that the loss of gas 
and consequent loss of light caused by this strong 
draught would compensate iii a very short time for 
the expense of putting in the bottoms and keeping 
them in proper repair. In Pains the Gas Company 
has become so strongly convinced of this fact that 
they have gone to a very considerable expense in 
fitting to the lanterns an arrangement of plate glass 
mounted upon a brass swivel fixed on the supply 
pipe, wdiich is opened and closed by the lamplighter 
when he lights the lantern, the hole through which 
the supply enters the lantern being carefully stopped, 
if not by the arrangement just spoken of, then by 
putty. 

The torch-lighting system requires but little ex- 
planation, and is as follows, viz. : — 

The lamplighter is provided with a torch (F), 
which is simply a small lamp in a brass case, the top 
part of which is drilled full of holes to admit air to 
the flame, but so guarded by an inner screen that the 
wind or a violent motion in carrying it about will not 
extinguish it, and mounted upon a light stafi’, varying 
in length, and jointed or not as may be required. 
With this he hits the lever of the cock on one side to 
turn it on, and the other to shut it otf. There is a 
little hole at the top of tlie torch which projects a ray 
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of light upon the lever sufficient to enable the lighter 
to find it upon a dark night. 

Note. On rainy nights the torch should not be carried per- 

fectly upright, or a drop of rain falling into this small hole may 
extinguish the light. 

Immediately the cock is turned on the torch slips 
off the lever, and striking the glass flap (G), which 
is hung on a piece of brass tube soldered along the 
back of the frame into which it fits, lifts it, and pas- 
sing up ignites the gas immediately ; the torch being 
withdrawn the flap falls of itself. 

Note. — These flaps may be made of 20 oz. glass, and will last 
a very long time. They do not readily break even with a violent 
blow. They are slipped into grooves and held by a copper tack at 
each end. The flap bottom eomplete, as shown at (G, H, H), may 
be easily applied to existing lanterns by simply cutting out the old 
cross bottom and soldering the new one at three points (I, I, I) 
outside the bottom of the lantern; the wire for the flap hinge is put 
through two holes drilled one on each side of the bottom frame at 
(K, K). 

It is obvious that, to ensure the success of the 
system, and prevent loss of gas, it is essential that 
the stops of the cocks should be sufficiently strong to 
withstand the continual blows of the torch. 
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ADVANTAGES TO BE DERIVED FROM THE 
ADOPTION OP STREET LAMP GOVERNORS 
AND INCORRODIBLE BURNERS. 



In order fully to appreciate these advantages it is 
necessaiy to commence with this fact, that every 
5 cubic feet of gas consumed ought to give the full 
illuminating poAver of 12, 14, or 16 sperm candles, 
burning at the rate of 120 grains per hour, as it docs 
when consumed in the testing l)urner made use of to 
verify the illuminating power of the gas made. 

Kxperiments made Avith burners taken from public 
lamps in various places usually shoAv that Avhen regu- 
lated to consume exactly 5 cubic feet per hour, the 
amount of light is not quite half that to be obtained 
from the same quantity of gas consumed in 
the testing burner, ’fhis circumstance has always 
been a prolihc source of trouble to manufacturers of 
gas, because the commercial public naturally consider 
that, if they pay for 5 feet per hour of 12, 14 or 
16-candle gas, as tested and declared to be such by 
the appointed gas testers, they ought to see as much 
light given from it as could be obtained from the cor- 
responding number of sperm candles. Satisfied that 
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they do not get this amount of light they immediately 
jump to the conclusion that the gas company or 
manufacturer does not supply the lamps with 5 cubic 
feet j>er hour, and up to this time no amount of * 

argument has sufficed to convince them of their error, 
for error it undoubtedly is, as any one, who carefully 
examines the question, must see. Thus, to con- 
sume an average rate of 5 cubic feet an hour in a 
public lamp, subject to the ordinary variations of 
pressure consequent upon the constantly changing 
demand upon the street mains, a burner must be 
selected having apertures so fine that the quantity of 
5 feet is blown out at such a rapid rate as to give it 
no chance of obtaining one quarter of its illuminative 
power ; such a burner, of course, cannot be employed, 
and for it is substituted one with larger apertures, 
over which, of course, the variations of pressure have 
a greater influence. Add to this the constant en- 
largement of the apertures for the escape of gas by 
the liberal use of the watch-spring or the broach, and it 
Avill be readily believed that in everj' case where the 
quantity of gas consumed by public lamps has been 
impartially and correctly tested, it has been found ' 

that the real average consumption has been at least 
25 per cent, above that paid for, and yet dissatis- 
faction has been the constant expression on the part 
of the consumer. 

To this unsatisfactory state of tilings the adoption 
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of street lamp governors brings certain and easy 
remedy, for, when once the control of the pressure at 
which the gas is to be consumed is obtained, nothing 
prevents the employment of the most suitable burner 
for the proper combustion of the gas, so as to insure the 
full illuminative power which it is capable of evolving ; 
and this burner being made of a material which resists 
damp and heat, and does not admit of enlarge- 
ment by watch-spring or broach, the contract 
quantity may be maintained to the satisfaction of 
both buyer and seller. 

This is abvmdantly borne out by the experience 
gained in a large number of cities and towns in 
various parts of the world where this system has 
been in operation. 

It has frequently been asked, how can it be 
guaranteed upon this system that the quantity of gas 
contracted for is given during all the hours of the 
night? The answer is, very simply. If the pressure 
in the mains has been kept a trifle higher than that 
required to work the governors, no doubt can be 
entertained that the supply continues the same. 

Assurance of this adequacy of pressure is obtained 
by fixing, in several parts of the tOAvn, lighted upon 
this system, some good pressure registers. Their 
indications will afibrd a sure basis upon which to 
settle terms, in the event of inadequacy and con- 
sequent non-fulfilment of the contract. 
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This completes the system of the supply of public 
lights with governors alone. 

By permission of the Committee of the British 
Association of Gas Managers, a paper, read by Mr. 
Thos. H. Methven at their meeting in June, 1868, 
is here annexed ; — 

On the necessity and advantages of Regulation of the 
Gas consumed in Public Lamps. 

For many years public lamps have been a much 
neglected though an important part of the business 
of gas companies. The object of this paper is rather 
to draw attention to the subject than to introduce 
anything new in connexion wdth it. 

Several reasons may be given for the neglect and 
apathy that have so frequently prevailed. The chief 
one is, that the contract system so frequently allowed 
so small a profit that there was no inducement to 
improvements that entailed any cost. The lamps 
were therefore lighted and extinguished at the ap- 
pointed hours, and few inquiries were made by gas 
companies regarding the quantity of gas consumed in 
them, neither was much care bestowed upon the best 
method of getting the full advantage of the light 
obtainable from the gas. 

The earlier lamps were badly constructed and 
small in size, yet the tinwork was frequently so wfide 
as to obstruct the light which would otherwise have 
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passed through the small and dirty panes of glass. 
To have removed the whole and have substituted 
larger and better made lamps would have been 
expensive, so the old pattern was adhered to, even 
when additions to the number were made. 

The lamplighter was instructed to adjust the 
flames to consume 5 feet per hour. However anxious 
to obey his instructions, he seldom could do so. 
Sometimes, in order to economise gas, burners with 
thin slits were used, which only allowed a consumption 
of 5 feet per hour at the maximum pressure; of 
course, much less was consumed towards midnight. 
This burner wasted a large percentage of light, and 
gave rise to repeated complaints. 

With ordinary burners it was quite true that all 
the lamps did not consume 5 feet per hour, but many 
more, and especially those before the lighting com- 
missioners’ doors, consumed nearly double the amount. 
Frequent disputes arose with the public regarding 
the quantity of gas consumed, in consequence of 
which occasionally lamps were supplied through 
meters. These were frequently unskilfully attached, 
and gave very irregular and unsatisfactory registra- 
tion on that account. Again, when lighted by the 
company, the lamps consumed excessively, and when 
by the lighting commissioners the result was quite 
the reverse. 

All confidence was lost in the lamplighter, and 
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hence the double tap was introduced. At first a tap 

was placed in the upright pipe, and adjusted and 

placed out of the lamplighter's power. Afterwards 

both taps were made in one casting, one being • 

adjusted by a key so as to allow 5 feet per hour to 

pass ; the other tap was for the lamplighter’s use. 

This arrangement was a step in the right direc- 
tion, although the flames were adjusted rudely by a 
gauge. It should have been introduced before, when 
a constant pressure was maintained in the mains. I 
recommend it now to all badly managed gas-works as 
better than no regulation at aU. There are not a 
few who might at once adopt it. But wherever there 
is variation of the pressure, say from 20/10ths in 
the evening to 6/lOths after midnight, there it is 
useless, for if the double tap allows 5 feet to pass 
at the one period, it will not allow half that quantity 
to pass at the other. 

The attempts to regulate the consumption by 
fixed orifices haA-ing failed, regulators were intro- 
duced. Mercurial ones were the first in the field; 
though correct in principle, yet in practice they were 
found unsuitable, being too delicate for their f 

exposed position. Then dry governors were 
introduced, and to these the writer would draw 
attention; they have a leather diaphragm, having a 
conical valve attached to the under side of it, and 
weighted on the top side to allow the consumption 
required. 
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The regulator is fixed inside, or under the lamp, 
and is furnished with a burner which, at 15/lOths 
pressure, consumes feet per hour. It is well 
known that a wide slit is the best for obtaining the 
full illuminating power from the gas consumed. At 
any pressure under 25/TOths the regulators maintaui 
a uniform flame. In experiment I have found them 
work with 55/lOths, but I am informed by an 
engineer who has a hilly district — where the pressure 
is 34/lOths— to supply, that the pressure forces up 
the valve so close to the seat that an insufficient light 
is obtained. This defect might easily be remedied 
by fixing before the ordmary regulator another 
adjusted to give 20/1 Oths pressure. 

Not only is there a great advantage to the gas 
companies residting from the use of the regulator, 
but there is also a better light supplied to the public. 
This arises from the superior description of burner 
that can be used, which is usually supplied by the 
manufacturers of these instruments. The lamps, 
however, require to be more carefully constructed 
than formerly, as, on account of the low pressure at 
Avhich the gas is consumed, there is a greater 
tendency to unsteadiness and smoke in the flames on 
windy nights. 

The great difficulty in adopting improvements is 
in the large cost involved ; yet, if a plan were 
resolved on, it might be carried out piecemeal at 
first, when lamps were repaired or new ones were 
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erected. Then, by an extra effort, the whole might 
be altered to the advantage of all concerned. 

A bad regulator, or an inferior one, is not worth 
fixing; but several makers produce excellent ones. 
A good regulator should be easily taken to pieces, so 
that new diaphragms may be inserted when neces- 
sary; it should have burners of incorrodible material 
secured to it by the maker, and it should be tested in 
this complete state before leaving his factory. 

That there is plenty of room for economy in the 
public lighting may easily be proved by fixing a few 
meters to the lamps in different parts of the town. 
The meters should be carefully fixed m air-tight 
boxes. The writer has found the consumption vary 
from 5 to 10 feet, and in a somewhat lengthened 
trial has found the average, even with the greatest 
care in lighting, 6| feet per hour. 

With a regulator a better light can be had from 
5 feet. Thus, in a town with 300 lamps, lighted 
1200 hours annually, 540,000 feet of gas might be 
saved. In addition to the pecuniary result, which 
would soon pay for the alteration, there would be 
this advantage, that the lighting committees and the 
public would have no such grounds of complaint as 
too frequently at present exist, and much of that 
ill-feeling and consequent agitation against gas com- 
panies which is so detrimental to the interests of all 
concerned would be prevented. 
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THE SUPPLY OF PUBLIC LAMPS ON THE 
SYSTEM OF AVEEAGE METER INDICATION. 



This question has been so fully and ably treated 
in a paper I’ead before the British Association of Gas 
Managers, at their meeting in June, 1868, bj" 3Ir. 
Charles Hawksley, that to reprint it in this work will 
be to give the best description of the system as 
originated and carried out by Mr. Thos. Hawksley, 
the past 2 ^resident of the Association, at Xottingham. 
This being the only instance, up to that time, in 
which the average meter system has been put in 
operation with equal advantage to the gas company 
and the public authorities, the kind permission of the 
President and Committee has been asked and obtained 
for the reprinting in extenso of the paper. 

On the Lighimg of Public Lamps on the System of 
Average Meter Indication. 

The necessity for the regulation of public lights 
having been already discussed in the paper sub- 
mitted to the Association by Mr. Methven, the 
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l)resent paper will be confined principally to a de- 
scription of the method adopted in the town of 
Nottingham for effecting the supply of gas to the 
public lamps on the system of average meter 
indication. 

Average meter indication appears to have been in 
use in one or two of the smaller towns in this 
country for a period of at least sixteen years, but 
was first brought prominently into public notice 
when applied in conjunction with the “double tap” 
in the town of Reading during the year 1863, under 
the direction of Mr. Samuel Hughes. 

The attention of the Nottingham Gas Company 
was, in the year 1860, called to the excessive quantity 
of gas consumed by the public lamps, and on investi- 
gation it was found that the mean average consump- 
tion by each lamp amounted, durmg the six months 
ended September 1, 1860, to no less than 7’3 cubic 
feet per hour, although the contract with the town 
authorities provided only for 5 cubic feet per hour 
per lamp ; and during a portion of the period referred . 
to — viz., from the 1st to the 22nd of June — the 
consumption per lamp was found to have attained 
the enormous quantity of 9 '5 cubic feet per hour. 
The amount of gas actually consumed (as ascertained 
by meters attached to several of the lamps), when 
divided by the number of hours during which the 
lamps ought to have been lighted according to the 
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lighting table, gave the results mentioned above, 
showing great negligence on the part of the lamp- 
lighters, who, especially during the height of summer, 
lighted the lamps earlier and extinguished them 
much later than the hours stated in the table. 

It was to amend the then unsatisfactory state of 
the arrangements with the lighting authorities of the 
town that the company applied to Parbament, in the 
session of 1864, for an Act having amongst other 
objects the making of better and more effectual pro- 
visions ^\dth regard to the lighting of the public 
lamps. The clauses relating to this subject in the 
bill as introduced into Parliament were as follow : — 

IG. Subject to the provisions of this Act the Company 
shall, at their own expense, upon the request in writing of 
any lighting authority, provide, lay down, fix, maintain, and 
keep ill repair all mains and service-pipes, lamp-posts, 
brackets, lamps, burners, stop-cocks, regulators, and other 
apparatus connected therewith, necessary for the proper 
lighting of such of the streets within the said limits as are 
mentioned in such request, and provided the lamps to be 
supplied shall be fixed at not exceeding the average distance 
of eicjhty yards along the course of any main to be laid down 
by the Company for conveying gas to such lamps. 

17. Tlie Company shall, at the request in writing of any 
such lighting authority, supply all or any of the present 
public lamps within the said limits, or such other public 
lamps to be hereafter provided and fixed as aforesaid, with so 

and to be delivered at and for such times and 
periods as the parties on whose request the supply of gas is 
made may from time to time desire. 

18. The price to be charged by the Company, and to be 

C 
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paid to them by the lighting authority, for all gas so supplied | 

to or for any such public lamps, shall always be calculated 

and fixed at and according to the lowest sum per one thousand 

cubic feet for the time being charged by the Company to any 

priyate consumer in the parish or place in which such public ^ 

lamps shall be situated ; but this shall not in any manner 

alter or affect any contract for the supply of gas to such 

public lamps entered into before the passing of this Act, and 

then subsisting, or the price to be charged and paid for the 

gas supplied or to be supplied under any such contract. 

19. The Company shall light, clean, and extinguish all 
public lamps to which they shall supply gas, and the sum to 
be paid to the Company by the lighting authority for such 
lighting, cleaning, and extinguishing, and for the use, main- 
tenance, and repair of the service pipes, lamp-posts, brackets, 

lamps, burners, stop-cocks, regulators, and otlier apparatus as 1 

atoresaid, shall be sixteen, shillings per lamp per annum, pay- 
able quarterly. 

20. Notwithstanding anything hereinbefore contained, the ^ 

quantity of the gas supplied to the public lamps under any 
contract hereafter made shall, at the option either of the 
Company or ot the lighting authority, be ascertained during j 

the period of any such contract by meter, and in such case the 
necessary meters shall be provided and fixed and kept in ! 

repair by the Company, at the expense of the party requiring j 

the same. \ 

21. The Company shall, within six months after the - 

pa:>:5ing of this Act, pay to the lighting authority such sum 

of money, by way of compensation, as may be agreed upon 
between them as the reasonable ya’ue of the lamp-posts, ^ 

brackets, lamps, and the fittings and apparatus connected 
therewith, belonging to and used by such lighting authority; 
or in case any difference shall arise as to such yalue, the same 
shaU be settled by arbitration, in manner provided by the 
clauses of “The Companies Clauses Consolidation Act, 1845,” 
with respect to the settlement of disputes by arbitration ; and 
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at the termination of tlie current quarter in which the pay- 
ment is made, the lamp-posts, brackets, lamps, and the 
fittings and apparatus in respect ot which the payment is so 
made, shall belong to the Company ; and any sum of money 
agreed on or awarded to be paid, together with the cost of 
the reference (if any) as settled by the arbitrators under the 
provisions of the said Act, shall be paid out of the reserved 
fund of the Company. 

The bill was opposed by the corporation and the 
lighting authorities of the town, and after a severe 
contest before a select committee of the House of 
Commons, during which certain alterations were 
made in the bill affecting the regulation of the public 
lairijis, the Act was passed with the following 
clauses : — 

15. Subject to the provisions of this Act the Company 
shall, at their own expense, upon the request in writing of any 
lighting authority, provide, lay down, fix, maintain, and keep in 
repair all mains necessary for the proper lighting of such of the 
streets within the said limits as are mentioned in such request, 
and provided the lamps to be supplied shall be fixed at not 
exceeding the average distance of eighty yards along the 
course of any main to be laid down by the Company for 
conveying gas to such lamps. 

16. The Company shall, from time to time, at the request 
in writing of any such lighting authority, supply all or any 
of the present public lamps within the said limits, or such 
other public lamps to be hereafter provided and fixed as 
aforesaid, with so much gas, and to be delivered at and for 
such times and periods as the parties on whose request the 
supply of gas is made may from time to time desire. 

^ 17. The price to be charged by the Company, and to be 
paid to them by the lighting authority, within the extended 

c 2 



36 



limits by this Act authorized, for all gas so supplied to or for 
any such public lamps, shall always be calculated and fixed 
at and according to the lowest price for the time being charged 
by the Company to any private consumer in the parish or 
place within such extended limits in which such public lamps 
shall be situated. 

18. The gas supplied to the public lamps within the 
limits of this Act and the recited Acts shall be consumed by 
meter, at the option, from time to time, of the lighting 
authority or the Company ; and in case of its being consumed 
by meter, the meters shall be provided by the Company at 
the expense of the lighting authority, but neither party shall, 
except as hereinafter provided, be entitled to require that a 
meter be aflBxed to more than one in every twelve lamps then 
supplied with gas under this Act or the recited Acts : pro- 
vided also, that the Company shall be at liberty, if they 
think fit, to have a meter affixed to any additional number of 
lamps, they providing such meters, and paying to the 
lighting authority the additional expense of providing and 
adjusting lamps, lamp-posts, and other things necessary for 
their reception and use : provided always, that if the gas 
shall, under the provisions of this Act, be supplied to the 
public lamps by average meter indication, the Company shall, 
for securing uniformity of consumption between the metered 
and the unmetered lamps, from time to time provide the 
public lamps under the control of the lighting authority with 
proper regulating apparatus and burners to the satisfaction of 
the lighting authority, or, in case of difference, as from time 
to time shall be settled by the Justices in Petty Sessions 
assembled. 

19. The average amoimt of the indications of all the 
meters attached to the public lamps under the control of any 
lighting authority shall be deemed to be the amount consumed 
by each such lamp. 

20. The gas supplied to any such public lamp shall be 
permitted to pass unrestricted to and from such regulating 
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apparatus for the wliole of the period during which any such 
public lamp shall he lighted. 

Subsequently, Mr. Hawksley, the engineer to the 
Gas Company, was instructed to take the necessary 
steps for the introduction into the town of Notting- 
ham of the system of average meter indication, and 
with the assistance of Mr. William Sugg, he devised 
the modified form of meter and the burner-cock now 
in use, with the view to overcome some of the diffi- 
culties which had previously been encountered where 
that system had been tried. The lamps at Notting- 
ham Avere first lighted on the system of avei’age meter 
indication in the beginning of the year 1866, since 
Avhich, and up to the present time, that method of 
lighting has been maintained in operation without 
interruption. The apparatus employed is as folloAvs : 

1. Every lamp throughout the town is furnished 

Avith a brass cock, above Avhich are fixed a 
governor and steatite burner. 

2. One lamp in tAvelve has, in addition to the 

above, a AA'et meter placed underground, near 
the foot of the lamp-column. 

The meter is of the compensating class, and, in 
order to reduce the friction to a minimum, the drum 
is made of the same diameter (about 12 inches) as 
that of an ordinary 5-light meter, but is so diminished 
in Avidth as to haA’e the capacity of a 3-light meter 
only ; it makes eight reA’olutions for each cubic foot of 
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gas measured, and requires to work it a pressure of 
onlv half a tenth of an inch when passing 5 cubic 
feet of gas per hour. 

The waste-water box (A) is so arranged as to be 
capable of being emptied by means of an exhausting 
syringe introduced through a plug-hole ( B) in the top 
of the meter-case. 

The index (C) is placed horizontally on the top of 
the meter, so as to be visible on raising the cover (D) 
of the cast-iron box in which the meter is placed. 
The index at first employed was made of brass, and of 
the ordinaiy pattern; but great trouble being given 
by the meters ceasing to register, it was discovered 
that the condensation in the dial box due to changes 
of temperature, and probably in some measure also 
to the evaporation from the water in the meter, 
corroded the wheelwork to so great an extent as to 
cause the breakage of the teeth of the wheels, and 
consequently to permit the passage of the gas without 
registration- It was then determined to make the 
indices with strong wheelwork of gun-metal, after- 
wards tinned to preserve it fi’om corrosion, and a 
simplified arrangement of index suggested by 3Ir. 
Henry T. Humphreys was used, consisting of two 
large wheels, each about Aj- inches in diameter ; both 
wheels are worked by the same pinion fixed on a 
vertical shaft, which is driven in the usual way by a 
worm on the drum-shaft. One of the large wheels is 
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provided with 202 teeth, and is attached to a revolv- 
ing dial-plate, the circumference of which has 100 
divisions, each representing one cubic foot of gas, 
▼ indicated by means of a fixed pointer. The other 

large Avheel is furnished with 200 teeth, and has 
attached to it a hand also pointing to the before- 
mentioned divisions on the dial-plate, each of which 
now represents 100 cubic feet; but the number of 
teeth in this wheel being two less than those on the 
wheel to which the dial-plate is connected, the hand 
revolves somewhat faster than the dial-plate, and 
thus indicates every 100 cubic feet of gas consumed 
up to 10,000 cubic feet, beyond which it is unneces- 
^ sary to record in meters of this class. As a further 

precaution against corrosion, the index-box is filled 
with refined oil to the level of the under side of the 
dial-plate, and with the index thus made and pro- 
tected no further difficulty has been caused through 
the meters having ceased to resfister. 

The freezing of the water during the winter has 
been effectually prevented by the introduction into each 
meter of a small quantity of methylated spirit. This 
► was at first found to interfere with the proper action 

of the meter, and it was then discovered that the 
spirit as ordinarily sold is mixed by the Customs 
authorities with gum to prevent its use for the 
purpose of defrauding the Excise. Unadulterated 
spirit was afterwards obtained, on a certificate being 
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given to the authorities as to the use to which it was 
to be applied, and no further inconvenience has been 
experienced. Additional protection against frost is 
afforded by filling Avith felt the space betAveen the 
tAvo covers of the meter-box. 

Note. — T his has not been effectual in every case, in conse- 
quence of the felt becoming wet, and serving as a conductor. It 
has been found that the air space between the lids is quite sufficient 
during ordinary frosts. 

The meter is placed in a cast-iron box let into the 
ground near the foot of the lamp-post, so that the cast- 
iron lid (E), which is hinged, is level with and forms 
part of the foot paA^ement ; beneath this lid is a false 
cover of iron (D) to afford additional jArotection to the 
meter, which coA^er may, if required, be tightly 
screwed down on to an india-rubber washer, thus 
forming a water-tight joint and keeping the interior 
of the box dry even when immersed in water. 
Apertures are left in the back of the box, as shown 
in section at C, D, through Avhich to pass the inlet 
and outlet pipes, and these are made water-tight by 
means of washers and back nuts. 

After having passed through the meter, the gas 
ascends by a pipe placed in the usual manner in the 
lamp-column until it reaches a brass cock (B, Plate 3) 
placed between the top of the post and the imder side 
of the lantern. This cock is opened and closed by 
means of tAvo short brass arms, cui’ved downAvai'ds, so 
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as to be readily caught by the end of the lighting 
torch. The plug is made longer than usual, for the 
purpose of securing tightness and resisting the blow 
of the lightmg toi’ch when used with rapidity, and 
the stops are so placed that the plug cannot make 
more than a quarter of a revolution. This arrange- 
ment ensures the opening of the cock to the full 
extent whenever the lamp is lighted, without re- 
quiring care on the part of the lamplighter, who has 
merely to push up the lever as far as it will travel, 
and who would, indeed, have some difficulty in 
opening the cock only partially, were he even disposed 
so to do. 

Immediately above the cock, but inside the 
lantern, is placed the governor, an instrument with- 
out which the system of average meter indication 
could never have been satisfactorily adopted. The 
governor in use at Nottingham is the one made by 
Mr. Sugg, which is so generally known that it is 
almost unnecessary to state that it is of the kind 
called a dry governor, and consists of a leather 
diaphragm from which is suspended a cone which 
regulates the size of the aperture admitting the gas 
to the under side of the diaphragm, and which can by 
means of weights be so adjusted as to give any required 
pressure at the burner, the stem of which is screwed 
on to the top of the governor. The burner is a bat’s- 
wing, formed of steatite, and placed at the upper end 
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of a brass stem made of unusual length, with a view 
to prevent the heat of the flame injuring the leather 
of the governor,* to diminish to an almost impercepti- 
ble amount the shadow which would otherwise be 
thrown on the pavement by the governor, and to 
obtain a regular flow of the gas before it reaches the 
point of ignition, a matter of some moment where it 
is desired to have a steady flame. 

Meters are, as has been already stated, attached 
in the case of Nottingham to one lamp in twelve, the 
hghnng authorities having elected to have that pro- 
portion, although the gas company were vvilling to 
adopt one in twenty; it is, consequently, of the 
utmost imjiortance that the governors and burners 
of any one series of twdve lamps should each be 
accurately adjusted to consume an equal quantity of 
gas, otherwise the metered lamp would cease to 
afford a correct indication of the consumption of the 
whole of the remaining eleven lamps. The governors, 
with their burners attached, are therefore, in the 
first instance, separately adjusted to a consumption 
of o cubic feet of gas per hour; they are then placed 
twelve in a row, and are again tested for an hour, 
when, if the total consumption during that time is 
found to be 60 cubic feet, they are issued for fixin^r 



* It ia found in practice that eren with 
not affect the Ic'athers injurioualj. W. S. 



a very short cone the heat does 
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to the lamps, the governor and burner for the 
metered lamp being taken indiscriminately from the 
set of twelve. Care is, however, taken to keep each 
set distinct, and in the event of any future readjust- 
ment or repair being required to the governor or 
burner of any one of the set, the remaining eleven 
are also removed from the lamps, and the whole are 
again tested together before being refixed. "With 
these precautions no difficulty is experienced in 
maintaining uniformity of consumption in both the 
metered and the unmetered lamps. 

Having described the apparatus in use at 
Nottingham, it -will now be shown with what results 
the application in that town of the system of average 
meter indication has been attended. The public 
lamps have been supplied on that system for nearly 
2g- years, but as some months of that period were 
necessarily occupied in bringing the system into 
perfect operation, the results given will be confined 
to the eighteen months ended March 31, 1868, that 
being the date of the last quarterly return of the 
indication of the meters. 

There are within the town of Nottingham about 
860 lamps, to 72 of which meters are attached; this 
is exclusive of places without the town in which the 
system is in operation, and where the results ai’e 
similar to those obtained within the town. The 
indices of the meters are recorded monthly, and 



returns are made both monthly and quarterly show- 
ing the situation of each metered lamp, the state of 
the index, the number of cubic feet of gas consumed 
during the period, the number of hours during which 
the lamjj was lighted, and the consumption per hour 
by each lamp. 

The following table shows the results of the 
eighteen months’ working. In order to economise 
space the indications of seven only out of the 72 
metered lamps are tabulated in detail; it should, 
however, be stated that the instances given have not 
been specially selected, but that every tenth metered 
lamp has been taken for illustration exactly in the 
order in which it happened to stand in the quarterly 
return of the company, as would be at once apparent 
by a comparison of the table with the company’s 
printed form of returns : — 
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Table showing the Results of the System of Average Meter 
Indication as applied to the Public Lamps within the Town 
of Nottingham^ during the Eighteen Months ended March 
31, 1868. 







Situation. 



0 
S 

1 

2i 



10 


Newdegate Street .... 


20 


Park Row 


30 


Wilford Road 


40 


Canal Street 


60 


Robin Hood Street .... 


60 


Vicarage Street 


70 


Stoney Street 



Aycrage consumption per^ 
hour of the above 7 lamps > 
during each quarter year J 



Average consumption per^ 
hour of the 72 metered 
lamps within the town of > 
Nottingham during each 
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Maximum consumption per"' 
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metered lamps within > 
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metered lamps within > 
the town of Nottingham ( 
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Sept. 
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P. 


4-54 


4-74 


4*86 


4*71 


4-56 


4*72 


468 


4-15 


4-37 


4-49 


4-55 


4-47 


500 


4-50 


4-69 


502 


5-05 


5-20 


4-88 


4*90 


4-95 


3-70 


4-19 


4-49 


4-87 


4-56 


4-45 


4-37 


4*23 


4-4G 


4*68 


5-20 


4*64 


4-63 


4*64 


4-23 


4-56 


4*86 


4-87 


4-88 


4-63 


4-67 


4-38 


4*56 


4-68 


4-55 


4-31 


4-27 


4-45 


4-27 


4-55 


4-73 


4-85 


4*61 


4*65 


4*60 


4-32 


4-64 


4-71 


4-86 


4*69 


4-68 


4-65 


4-85 


53 


5-24 


5-36 


5*29 


5-27 


— 


3-70 


409 


4-11 


4-22 


4-16 


4*27 


— 
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It will not fail to strike the members of the 
association how closely the average results of the 18 
months’ consumption of gas by the seven lamps given 
in the table in detail corresponds with the average 
consumption during the same period of the whole 
of the 72 metered lamps within the town, being in 
the one case 4 ‘GO cubic feet per hour, and in the 
other case 4’65 cubic feet per hour, showing that 
almost precisely the same result would have been 
arrived at had the meters been applied to 1 lamp in 
120 instead of to 1 in 12. Indeed, had it not been 
for some unusual irregularity in the burning of 
metered lamp Xo, 40 during the quarter year 
ended December 31, 1866, the average hourly 
consumption of the seven lamps would probably have 
been exactly equal to that of the 72 lamps. It 
A\ould, however, in practice probably not be prudent 
to attach meters to fewer than 1 lamp in 25, in order 
not onl}'^ to obtain security against fraud on the part 
of the lamplighters, but also to give satisfaction to all 
parties. 



Since the preceding paper was read, the system detailed therein has 
been m operation up to the present time, and is stUl so continuing. The 
results have been of the most satisfactory kind. 

By the aid of information derived from copies of returns supplied to the 
Nottingham Gas Light Company, and kindly lent to the anther bv Messrs. 
1. & t. Hawksley, a diagram has been constructed which shows with what 
almost clockwork regularity the system has been worked during a period 
of 5 years since it was first put in operation. 

The diagram will be found at page 67. 
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FIXING THE PUBLIC LAMP METER. 



I'liE cast-iron box which is to contain the meter 
should be sunk into the ground at the foot of the 
column on that side facing the footway, the cover 
forming part and being level with it. It is roughed 
upon the top, so as to render it safe for passengers. 

It is generally considered by those who have 
had much experience of this system, that the servdce- 
pipe from the main to the meter box is best made 
^ of lead, — a wooden trough being laid under the tube 

to keep it from sinking. There is no harm done if 
the fall of pipe is towards the meter. 

The outlet-pipe should be in lead, and the stand- 
pipe in iron, as usual. 

The stand -jhpe should be supported in such a 
manner that its weight is not upon the outlet of the 
meter. This is easily done by making the pipe 
^ longer than usual, and allowing the end of it, Avhich 

should be capped, to rest on a stone placed inside 
the base of the column and firmly rammed into the 
earth. 

A T-piece inserted at the proper height receives 
the outlet pipe from the meter. 



r 
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The meter, when fixed in the box, should be 
levelled. 

The levelling points are across the meter in 
front, and on the right side of the index-box. 

If levelled up in this manner, it will stand 
exactly in the position in which it was tested. 
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METHOD OF FILLING AND ADJUSTING 
THE WATER-LINE IN PUBLIC LAMP- 
METERS. 



After removing the lid of the box, take out the 
plug (I, Plate 4). Pom’ in the water from here 
till it is presumed that the meter is quite full, — 
i.e., the measuring-chamber tilled to its proper 
water-line, and sufficient allowed to overflow so as 
properly to charge the waste-water box. 

Then insert the long tube of a syringe similar 
to this, — 



at B, and draw out as much water as possible. 

It will readily be perceived that as soon as the 
M tube (G) is unsealed, the syringe will cease to draw 

water, and the waste-water bpx will be left full. 

Sufficient water to seal the tube can then be 
added, and the meter is then properly charged. Re- 
place the plugs and it is ready for work. 

It is not necessai’y to have the tube (G) in the 

D 
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meter at all; some have merely a hole in the bottom 
of tlie side tube, at tlie point where the present water- 
line tube (G) enters it. In this case, the long tube 
of the syringe is pierced in the side, at a point 
corresponding with the height of the water-line 
when the waste-water box is full. 

It is obvious that by this arrangement sufficient 
water must always be left when the syringe ceases 
to di'aw. 

In the front of the meter will be found a plug 
at the full water-line of the waste-w'ater box. This 
is merely for the use of the official tester, and 
cannot be got at Avhen the meter is at work in the 
street. 

The capacity of the measuring drum of these 
meters is 1-1 2th of a cubic foot per revolution. 

The average friction of the meter in Avork, 
passing gas at the rate of 5 cubic feet per hour, is 
equal to the pressure given by a column of Avater 
half a tenth of an inch in height. 

The index-box may be filled with best almond 
oil; doubtless any oil Avill do, such as parrafin or 
petroleum, Avhich Avill not thicken, dry Aip, or freeze 
hard. 

When all this is done, the top must be Avell 
scrcAved doAvn to prevent Avater from entering. 
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METHOD OF EEADIND THE INDEX. 



Thk index {see Plate 5) is of the kind called 
differential. The index-hand and dial both revolve ; 
but, as a consequence of the hand being fixed to a 
wheel having 200 teeth and the dial to another 
having 202 teeth, both of which are driven by the 
same pinion, the hand gains on the dial two teeth 
every complete revolution of the latter, which occurs 
when 100 cubic feet of gas have passed through the 
meter. flius it follows that each of the smallest 
divisions is equal to 100 feet, by the indication of 
the centre hand (A), and one foot by that of the 
fixed pointer (B). 

When the former has made a complete revo- 
lution of the dial, 10,000 cubic feet of gas will have ' 
been passed through the meter. 

1 he reading of the index shown in the diagram 
is 8,575^ cubic feet, because the pointer stands at 
between 85 and 86 and between 8 and 9 thousand. 
The hundreds being shown by the small divisions, — 
of which five are complete, the sixth being incom- 
plete, — are read from the pointer (B), which is at 
75 2 cubic feet. 

D 2 
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It will readily be seen that this is the easiest 
index possible to read, because the entire quantity 
consumed may be read with sufficient accuracy by 
noting the position of the centre hand (A) only. 

Care must be taken in the event of this being 
between two numbers that the lowest be taken as 
thousands. 

The small dial showing 5 cubic feet per revo- 
lution is only of use to the official tester. It is 
fixed on the pinion and revolves with it. 



FI ■; 



THE LIGHTING OF PUBLIC LAMPS ON THE SYSTEM OF 
AVERAGE METER INDICATION 

INDEX FOR PUBLIC LAMP METER 
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GENERAL REMARKS. 



In order to ensure the success of this system, 
great attention must be paid to the soundness of the 
pipes and connexions of the metered lamps, espe- 
cially that leading from the meter to the lantern. 
Every leak in the pipe, cock, or governor is mul- 
tiplied as many times as there are lamps represented 
by the metered lamps, i. e., if there are 12 unmetered 
to one metered lamp the error is multiplied by 12, 
and so on. 

Another important point is that the lamps should 
be lighted and extinguished at the proper time, care 
being taken that the cocks are effectually opened and 
closed. 

The arrangement of the stop affords a ready 
means of verifying this fact to the lamplighter. 

The recommendations to be found under the head 
of “ General Remarks,” page 56, must be attended to. 

Thus the much-vexed question of Public Light- 
ing may be satisfactoidly arranged and troublesome 
disputes avoided, at a cost considerably less than that 
incurred very often in one year by litigation. 

In every case, the general determination of the 
seller of gas to adt up to his contract is effectually 
sho^vn, and distrust on the part of the buyer is 
entirely removed. 
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LANTERNS. 



Having now arrived at the conclusion of the 
remarks ujion the regulation and measurement of the 
supply of gas to public lights, it must be observed 
that there still remahis an element of discomfort 
which cannot be obviated without the adoption of a 
system, instead of that want of it which at present 
prevails. Much thought has already been bestowed 
upon the subject of suitable lanterns, but as its 
consideration involves so many points of taste and 
design, it will be best in this work simply to define 
the principles which admit of most easy application 
to differing circumstances, rather tlian to discuss the 
merits of the many kinds of lanterns now before the 
public. 

The requisites for a good serviceable street 
lantern may be summed up as follows, viz : — 

Strength, and at the same time lightness, 
throughout the framework. As much glass as 
possible, firmly secured. Ventilation sufficient, and 
so arranged as to avoid down draught as well as too 
rapid a rush of air from the hole round about the 
stand-pipe. The door strongly hinged and fastened. 
The bottom arranged for torch lighting and extin- 
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guishing, so as not to leave an opening for the 
unrestricted rush of the wind during rough weather. 

In places near the sea, or Avhere the lamps are 
much exposed, the flaps at the bottom for torch 
lighting must be specially arranged, or they will be 
blown up and the lights extinguished on every 
stormy night. 

The shape, such as to admit of the use of flatted 
glass entirely, or of some simple and inexpensive 
form of bent glass. 

Above all it is important that every part of the 
lantern be made to gauge, so that, in the event of 
pox’tions of it becoming defective, it may be readily 
replaced without the expense of removing it from 
the column. 

The application of such general principles as 
these must result in the production of lanterns 
suitable for the use to which they are to be put, 
while their neglect has been most undeniably the 
prime agent in the production of those which now 
ornament our streets. 

Their most readily perceived defects are a too 
abundant illumination of the sky, and the opposite 
effect upon the ground. 

The shadows of the ribs and ironwork about 
them are such, that, projected over the road, they 
are exceedingly annoying to drivers of vehicles, 
while, to timid pedestrians, they are looked upon as 
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hiding places for thieves. Indeed, as a general rule, 
a lamp-post may be said to be an excellent strategic 
point for garotters and other like-minded individuals. 
The advancing pedestrian is prevented by the light 
from the lantern itself from seeing, till he is close to 
it, whether or not there is anyone standing against 
the lamp-post. This is especially the case in country 
districts, and it is precisely in these places where the 
remedy is most easily applied. 

In town it is equally as important, for police 
purposes, that the fronts of hoxises should be lighted 
up to the roof, as it is that the pavement itself 
should be so. Hence comes the argument in favour 
of glass tops to lanterns. But this does not apply in 
the case of hundreds of thousands of lanterns fixed 
along roads where there are no houses or where the 
houses are low. A reflecting top fixed in these 
would utilise those rays of light, in number and 
intensity not inconsiderable, which are now projected 
up into the sky, for the exclusive benefit of owls, 
bats, and mosquitoes, who perhaps’ do not appreciate 
the kindness, and would properly direct them to the 
service of those for whose use they are intended. 

Even in streets a proper, and at the same time easy, 
adjustment of the height of the burner will enable 
lighting authorities to obtain all the advantages of 
reflecting tops, without at all interfering with the 
illumination of the fronts of houses. 
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On Plate 6 are the designs for two lanterns 
suitable for street lighting, which will be found in a 
marked degree to fulfil the necessary requirements. 

Lantern (A) is made in three parts, viz: — the 
knob and ventilator, the reflector top, and the body. 
Although this arrangement is carried out more with 
a view to packing than anything else, yet it is found 
to offer advantages which, in the opinion of some, 
warrant its adoption in those cases where it is not 
necessary for the purposes of transport. 

Lantern (B) is rather a modification of the 
hexagonal lantern than altogether a new pattern, and 
its principal features are, that it does not require any 
lamp head, and is besides so arranged, that the 
bottom need not be broken for the purposes of 
lighting and extinguishing. 

It is also fitted with an improved bolt, which 
holds the lighting flap very firmly, and prevents the 
wind from blowing it up in any weather. 

It drops firmly into the top of the column, 
from which however it can easily be removed if 
necessary. 

The top is reflecting and, as well as the knob, is 
made of porcelain. 



APPENDIX. 



PUBLIC LIGHTING BY THE DOUBLE TAP 
SYSTEM. 

In the Paper read by Mr, Thos. H. Methven, on 
page 26, mention is made of this system, the adoption 
of which was at one time thought by some few 
admirers of it to 'be a certain remedy against dis- 
satisfaction either on the part of lighting authorities 
or Gas Companies. 

Although not originally invented by the late 
-Air. Samuel Hughes, yet undoubtedly to him it owes 
that amount of popularity, not however large, which 
it obtained. His faith in it as a means whereby an 
equitable adjustment of the difficulties between the 
contracting parties in the matter of public lighting 
could be arrived at was very great, and he made 
several trials in various towns, without, however, 
obtaining any definite result in its favour. It was' 
finally submitted to the Lighting Committee of 
the 'Corporation of Folkestone about the beginnina 

P 1 ^ ^ 

01 the year 1867, as a ‘‘proper regulating apparatus’^ 



59 



within the meanino- of that section of the Act relatins: 

O D 

to public lighting, obtained during the previous 
session by the local Gas Company. 

The Folkestone Gas Company, advised by their 
Engineer, Mr. Barlow, strongly opposed the idea of 
Jlr. Hughes, and submitted “ Sugg’s Self-acting 
Governor” as an mstrument more nearly approaching 
to that “ proper regulating apparatus ” mentioned in 
their Act. 

At a conference between the two parties, it was 
resolved that Messrs. Hughes and Barlow should 
jointly institute certain experiments, with a view 
finally to determine Avhich of the two systems pro- 
posed was the best, and the report made to the Gas 
Company by Mr. Barlow is, by his kind permission, 
here given. This is deemed sufficiently conclusive, 
as it entirely establishes the superiority of the “ Self- 
acting Lamp Governor ” over the “ Double Tap.” 
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MR. BARLOW'S REPORT 

ON 

DOUBLE TAPS AND SELF-ACTING 
REGULATORS 

FOR 

PUBLIC LIGHTS AT FOLKESTONE. 



42, Parliament Street, London, S.W., April 4, 1867. 

To the Directors of the Folkestone Gas Company. 

Gkntlemen, 

In conformity -with the instructions 1 received at the 
conference you had with the Lighting Committee of the Corporation 
of Folkestone, on December 11th, I have been in communication 
with Mr. Hughes, and have made a series of experiments on double 
taps adjusted by himself, and on Sugg’s self-acting regulators, for 
the purpose of ascertaining whether either of these instruments was 
a “ proper regulating apparatus,” within the meaning of the 41st 
section of your Act, for securing uniformity of consumption between 
metered and unmetered lamps, and have now to report the result. 

I stated to Mr. Hughes, at the outset of our conference, that the 
higher portion of the town, above the Town Hall, was supplied by 
an independent main from that supplying the lower portion, and 
that the variations in the pressure during the lighting hours would 
be less on the high-level main than on the low-level main, so that 
it might be expedient to try experiments on each level. At a con- 
ference I had with him on December 21st, he handed me a paper 
explanatory of the mode in which he purposed proceeding in ad- 
justing the first series of twelve double taps, which he proposed to 
fix in the Sandgate Road. I subjoin a copy of this paper, in order 
that the subsequent proceedings may be more clearly understood 
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“Folkestone Gas. 

“ Experiments on the Double Tap, 

“ 1. I propose that a group of twelve lamps he selected (comprised within as small 
a circle as possible). 

“ 2. That a dry meter be attached to one of these. 

“ 3. That a double tap and burner be then attached to this metered lamp and to 
the eleven unmetered. 

4. That the whole twelve lamps be then adjusted, by means of an experimental 
meter and the governing tap, to a consumption of 2| feet an hour during the usual 
day pressure. 

“ 5. That a stamped meter be then affixed to each lamp, and the consumption of 
gas ascertained during nights. 

“ 6. That, should any discrepancy appear in the registration of the meters, the 
latter shall be again tested by an inspector under the Sale of Gas Acts. 

“ 7. That, either simultaneously or immediately afterwards, a precisely similar 
experiment be made with twelve street governors, adjusted to consume 3 feet an hour. 

‘‘Z),c.20, 1866.’' (Signed) S. HUGHES. 

I at once informed Mr. Hughes that I did not purpose inter- 
fering in any manner with the adjustment of the double taps, but 
left him to adopt any plan which he thought would best contribute 
to the success of the experiment, and I confirmed this in writing a 
few days subsequently. 

Mr. Hughes commenced the adjustment of the twelve double 
taps, in the Sandgate Eoad, on Wednesday, February 6th, but was 
compelled by the boisterous state of the weather to suspend his opera- 
tions for that day, and the adjustments were not completed till the 
evening of the 8th. In consequence, I presume, of the intimation I 
had given him, that the night pressure in the Sandgate Road was 
but slightly in excess of the day pressure, he abandoned his idea of 
adjusting the taps to a consumption of 2^ feet per hour, and adopted 
3 feet instead; and for the purpose of securing, as nearly as was 
possible under this system of adjustment, uniformity of consumption 
between the several lamps, he employed a wet experimental meter, 
which was fixed on trestles and carried about from lamp to lamp, 
till, by adjusting the gauge-tap, the consumption of each lamp was 
stated by Mr. Hughes to be 3 feet an hour, when it was secured by 
soldering it firmly in its position; and, for the sake of further 
security, Mr. Hughes attached a wax seal to each. A one-light 
dry meter was then fixed to each post, and the gas conducted to 
and from it by flexible tubing to the double tap, and the consump- 
tion of each lamp noted for twenty-four hours, at the expiration of 
which the double taps were removed and replaced by Sugg’s regula- 
tors, and the consumption of each lamp again noted for another 
twenty-four hours, with the following results. 
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Series No. 1 



Of Experiments on Twelve Double Taps [adjusted in situ] and Twelve Re- 
gulator s, in Sand gale Road, Folkestone, with a Meter attached to every 
Lamp, and a second Meter to Lamp No. 6. 



Mr, Hughes's Double Taps. 




Sugg's Regulators. 




Consumpt. 




Consumpt 


per hour. 




per hour. 


No. 1 


254 


No. 1 . 


, 


3*05 


„ 2 


3*46 


w 2 . 




325 


V 3 


2*96 


„ 3 . 




2*66 


„ 4 


3*12 


» 4 . . . . 




2*58 


,, 5 


8*70 


„ 5 . . . . 




3*91 


„ 6 [Metered lamp] . 




„ 6 [Metered lamp] . 






„ 7 


4*29 


„ 7 . . . . 




3*05 


» 8 


5*00 


„ 8 . . . . 




2*71 


„ 9 


604 


„ 9 . . . . 




3*21 


„10 


3*37 


„io , . . . 




3*46 


»11 


2*58 


.11 . . . . 




3*00 


„ 12 


2*50 


„12*. . . . 






Average . 


4*06 


Average . 


. 


303 


No. 6, Double Tap, with two 




No. 6, Regulator, with two 




meters interposed 


3*21 


meters interposed 




300 


Average excess per hour of 




Average excess per hour 


of 




consumpt. of unmetered over 




consumpt. of unmetered over 




metered lamp 


•85 


metered lamp 




003 


Average excess per cent, of 




Average excess per cent. 


of 




consumpt. of unmetered over 




consumpt. of unmetered over 




metered lamp . . . 26*48 


metered lamp 




1*00 



• The Burner of this Regulator was so broken in carriage that it could not be used. 

It was apparent to the eye, from the very commencement of this 
experiment, that this system of adjustment was a perfect failure, 
and that instead of securing uniformity of consumption between 
metered and unmetered lamps, it did not even secure uniformity 
between the unmetered lamps themselves. At first I was inclined 
to attribute some of the irregularities to imperfections in the meters, 
and I therefore tested several of them, but found them sufficiently 
accurate for the purposes of the experiment, though the excessive 
consumption of No. 5 may be partly due to leakage in the flexible • 
tube. The result shows that the Company would have supplied 
26^ per cent, more gas than they would have been paid for, had 
they accepted double taps thus adjusted as proper regulating instru- 
ments within the meaning of the 41st section of their Act. With 
s regul^ors the loss would only have been 1 per cent. 

On the conclusion of this series of experiments, the double taps 
and regulators were taken off the lamps and removed to the Com- 
pany’s works, when they were tested by means of a gasholder con- 
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taining one cubic foot adjusted to the day pressure at the stand pipe 
of each lamp. The index of this gasholder was so graduated that 
it could be read off to the 1000th part of a cubic foot, and the con- 
sumption per hour was deduced from the quantity consumed in 
ten minutes. The following table indicates the results obtained in 
this second series of experiments : — 

Series No. 2 

0/ Experiments on the Double Taps and Eefjidators at Folkestone^ removed 
from the Lamps in the Sandgate Road. 



Mr. Hughes s Double Taps. 



1 . . . 


Consumpt. 
per hour. 

. 2*6*28 


2 . . . 


. 3*438 


3 ! . ! 


. 2*976 


4 . . . 


. 3*102 


5 . . . 


. 7*332 


6 [^letercd lamp] 

7 . . . 


4*728 


8 . . . 


. 5*652 


9 . . . 


. 6*342 


10 . . . 


. 3*156 


11 . . . 


. 3*174 


12 . . . 


. 2*5*20 


Average . 


. 4*095 



No. 6, Double tap, with a 

meter interposed, per hour . 2*916 

Average excess per hour of 

consumpt. of unmetered over 
metered lamp . . . 1*179 

Average excess per cent, of 

consumpt. of unmetered over 
metered lamp . . . 40*4.3 



No. 


1 


Sugg'^s Regulators. 

Consumpt. 
per hour. 

. 3*270 




2 


. 3*180 


99 


3 


. 3*132 


99 


4 


. 3*078 


99 


5 


. 3*192 


99 


6 [Metered lamp] 


99 


7 


. 3*330 


99 


8 


. 3*114 


99 


9 


. 2*820 


99 


10 


. 3*4*20 


99 


11 


. 3 356 




12 


[was damaged and 



not fixed] 



Average . . .3*188 

No. 6, Regulator, with a 

meter interposed . . 3 01*2 

Average excess per hour of 
unmetered over metered 
lamp . . . .0*176 

Average excess per cent, of 
consumpt. of unmetered over 
metered lamp . . . 5*84 



This series is even more unfavourable to the double tap than 
the first series, inasmuch as it shows that the Company would have 
supplied 40^ per cent, more gas than they would have been paid 
for, had they consented to the use of such an instrument, the night 
pressure being uniform with the day pressures. 

Seeing the unsatisfactory working of the system of adjustment by 
the double tap adopted in the experiments in the Sandgate Eoad 
lamps, Mr. Hughes proposed to adjust a second series of taps for twelve 
lamps in Harbour Street and Tontine Street, by noting the day 
pressure at the stand pipe of each lamp, and then regulating the 
gauge-tap so as to obtain a uniform consumption of 3 cubic feet 
per hour under that pressure, in the manner followed in the second 
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series of the foregoing experiments. These twelve double taps I 
tested, in conjunction with Mr. Hughes, on March 9th, with the 
following results : — 

Series No. 3 



Of Experiments on Twelve Double Taps, to consume 3 feet per hour at the 
day pressure, in Tontine and Harbour Streets, Folkestone. 



No. 

>? 

>» 

J> 

ii 



9) 



1 [Double tap] 

2 . . . 

3 . . . 

4 . . . 

5 . . . 

6 . . . 

7 [Metered lamp] 

8 . . . 

9 . . . 

10 . . . 

11 . . . 

12 . . . 



Consumpt 
per boar in 
cubic feet 

2- 916 

3- 048 

2- 970 
2-868 

3- 156 

2- 952 

3- 042 
3-108 
3-133 
3-180 
3-144 



Average 3-047 

No. 7, Double tap, wth a meter interposed . . . 2 568 

Average excess per hour of consumpt. of unmetered 

over metered lamp ...... 3*479 

Average excess per cent, of consumpt. of unmetered 

over metered lamp 18*65 

In this series of experiments, the approach to imiformity is 
nearer than in the previous ones, hut still the Company would have 
supplied 18^ per cent, more gas than they would have been paid 
for, had they accepted the double taps thus regulated as a proper 
regulating instrument within the meaning of the Act. 

I invited !Mr. Hughes to make any further experiments he 
thought desirable, and offered to place my apparatus and laboratory 
at his disposal, but he saw no necessity for continuing the experi- 
ments. I understand, however, that he made some, to which I am 
not a party, with the view of showing that the light given by 
equal volumes of gas is greater, w^hen the pressure under which it 
is consumed is reduced by the double tap, than when regulators are 
employed. If this be so, the same advantage may be derived by 
using larger burners in the regulators, and reducing the pressure 
under which the gas is consumed, which can be done as efficiently 
and with far less trouble in regulators than in double taps. 

Upon the whole, I am of opinion that the double taps I have 
tested are not proper regulating instruments within the meaning of 
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tlie 41st section of your Act, inasmuch as they do not secure 
uniformity of consumption between metered and unmetered lamps, 
and I therefore advise you not to consent to their being adopted for 
the public lamps of Folkestone. 

I append copies of the correspondence that has passed between 
myself and Jlr. Hughes relative to this matter, and cannot refrain 
from testifying to the uniform courtesy and frankness he has exhi- 
bited in dealing witli the cpiestion ; but should his report to the 
Corporation require any further explanation on my part, I may 
make it the subject of a supplementary rejjort. 

I am. Gentlemen, yours faithfully, 

THOMAS G. BAKLOW. 

The lables on page 68, Avhich have been very 
carefully prepared by Mr. Medhurst, the Secretary 
of the Company, and are here given by the kind 
permission of Mr. Barlow, show very clearly how 
well founded is the opinion formed of the Lamp 
Governors by Mr. Barlow after his experiments, that 
they are such a “proper regulating apparatus” as 
is contemplated by the Company’s Act of Parliament. 

The first part of the Table shows conclusively 
that the position of the Governor, whether “ high ” 
or “low,” — f.e., on high or low ground, — does not 
in any way influence the consumption of the burner 
attached to it. For example, in the first column the 
highest consumption is marked “ Medium,” the next 
highest is “ Low,” while the loAvest consumption is 
“ Low.” In the second column the highest con- 
sumption is “High,” and the lowest is “ High.” In 
the third column the highest consumption is “ Low,” 
while the two lowest are “ High,” and so on through 
the rest of the columns. 
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The principal cause of variation is due to slight 
irregularities in lighting and extinguishing. 

An analysis of the second Table shows that on 
the whole, the arrangements, both as regards quantity 
of Gas supplied and regularity in lighting and extin- 
guishing, have been thoroughly well carried out. 

Thus: the supply in the Quarter ending Sep- 
tember 30th, 1868, exceeded the estimated contract 
quantity by very nearly 10 per cent. ; in the Decem- 
ber Quarter followmg it was only 1 per cent, in 
excess; in the March Quarter of 1869 it was If per 
cent, in excess; in the following June Quarter 9 pei 
cent, in excess. The grand average for the year being 
only 4 per cent, above the quantity calculated on. 

Again, in the September Quarter of 1869, the 
consumption was 6 per cent, over the estimated 
quantity, and in the December following it was 1 ^ 
per cent, under it. 

In March, 1870, it was again under the estimated 
quantity by 4 per cent., and in the Jmie following 
10 per cent, over it. 

4 he grand average for the year is only 1 per 
cent, over the quantity I'equired to be supplied. 

Further comment is unnecessary. Actual prac- 
tice has completely established the correctness of the 
assumption that it is possible, by the means pointed 
out in this work, to arrive at a satisfactory solution 
of the vexatious question. How can the public lamps 
be supplied with Gas in a manner to satisfy all 
parties ? 
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THE DIAGRAM /S MADE FROM THE 
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IMPROVED 

REGISTERING PRESSURE GAUGE, 

With The Drum In The Centre 



PRESSURE. 
Tc shew 3 



EXHAUST. 
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fist of prices. 



£ 8 . 

300. Lnmp Govcniors, Avitli IncoiTodible ^Fetal 

Cone and l^urners, complete . . each 0 3 

301. l^latc 3 (B). — Improved Brass Cocks, 

Ilawkslcy Pattern,” for i-in. Stand- 
pipes, with Levers, suitable for pole 
lighting each 0 2 

361a. Plate 3(E). — Improved Brass Cocks, Elbow 

for Bracket Lantems, with Levers, each 0 2 

301/>>. Ditto ditto, g-in. and J-in. straight each 0 2 

362. Plate 3 (C). — Improved Patent Cocks, with 
Gun-metal Plug and Patent Metal Ver- 
tical Ban-el, the Lever working horizon- 
tally, with Stop, suitable for pole lighting 

each 0 2 

333. Plate 3 (F). — Lighting Torches, in brass, 

Sugg’s Pattern,” with rod, complete, 
each 0 12 

304. Cleaning Brushes . . . per dozen 0 0 

36o. Plate 3. — Flap Bottoms for Lantenis (two 
quarters), and strong Glass Flap for 
14-in. Lanterns . . . per dozen 0 15 

367. Plate 3 (A). — 14-in. Lanterns, glazed and 
j)ainted, with 10-oz. glass, with Flap 
Bottoms, complete . . . each 0 10 

367a. Ditto ditto, fitted with Porcelain Knob 

and Porcelain Reflecting Tops . . 0 14 
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£ ». d. 

3G7/y. Ditto ditto, with Pog* and Knoh-nuta for 

fixing; to Iarnj»'ln'ad . . • , 0 15 0 

;m Plato « I>anU!nm (Sugg’a 

I’attoni), constructed in 3 piece*, with 
Kcrcwfj<l wire* and rnctal nut* for putting 
togctlicr, and peg* and knol>-nut* for 
attacliing to lainp*luja<l». l‘lap bottom, 

J’orcclain Knob* and White Porcelain 
ItcHccting 'J'op*, complete, and painted 
good hard colour* . . . • tach 0 17 C 

— ThiM in rn,'jjd<i U> tahfi in jjiaceii f</r the 
convcjivinw of jitwhuKj. 

30;». Plate 0 (11),— Improve/l “ Wc*ttnin»tcr 
I’attern” Hexagonal Lantern, with 
Porcelain Kcflecting 'J'op* and Conical 
llottorn, with Flap Jloltom and Improved 
Dolt for lighting and extinguiahing by 
the torch, and gun-metal fitting for 
dropping into top of column . 

ThoM luntcrnH rejjuire no lamp-hca/l, oh they 
fix to the top of the column, and are com- 
plete in theinfielrcH. 



AliTICU'S Hill UKPAIIIS OF lAMF GOVEKXOUS. 



LeatherH in Tin lioxes, per doz. . • . .000 

Card WawlierH, in Boxch for Canwayn, per gro.sg . 0 1 

l^apcr Wanlicrg, for Shieldn, [mt groHH . .009 

Pap(ir VVaghcrH, g . • • • .009 

Solution for licatlicrg, in Tin l>ottlcH, including 

liottle, per ll>. . . . ♦ .020 
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|!ist of |) riffs 

OF 

LAMP METEKS AND BOXES. 



£ s. d. 

370. Lamp Meter upon the compensating princi- 

ple, with extra sized measuring drum, 1 
foot in diameter, and of the capacity of 
J of a cubic foot, arranged to work with 
a friction not exceeding half a tenth of an 
inch of water, gun metal, differential Index 
registering up to 10,000 cubic feet — the 
dial showing single feet, tens, hundreds 
and thousands, the index box arranged so 
that it can be filled with oil up to the Dial 
plate each 3 10 0 

371. Cast Iron Box for enclosing Meter, fitted with 

lid and india-rubber washer, screws and 
cotters, caps and linings to fit Meter, made 
sound into box, with plates and back nuts, 
and external cover roughed so as to be 
safe for passengers or traffic. The whole 
complete, ready for fixing . each 2 7 0 

372. Syphon Syringe, for extracting waste water 

firom Meters [see page 49). . each 0 16 0 
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fist of f rim 

OF 

APPARATUS FOR TESTING LAMP GOVERNORS. 



5b, Plate 2 (C). — One King’s Pressure Gauge, 
shou-ing four inches of pressure, Japanned 
complete 3 0 0 



5, Plate 2 (D). — One ditto ditto, showing 

inches of pressure, sub-divided into lOOths 

of an inch, Japanned . . . . 2 10 0 

3. Plate 2 (A). — One Experimental Meter, with 
measuring drum, which equals per revolu- 
tion the rate of 5 cubic feet per hour, into 
which number the dial is divided, each 
foot being sub-divided into lOOths of 

a foot. Japanned 4 4 0 

Plate 2 (F).— Two double Drj Governors’ 

each, 33s. . . . , .300 

324.— One Minute Stop-clock, 4-inch dial, divided 
into 50 divisions, to suit 5 cubic feet per 
hour calculations ; Lever Escapement, 
strikes each minute, fixed on brass pillar’ 

10 0 

Plate 2. A Float of Lights, fitted with 3 
half-inch column cocks, including 2 half- 
inch main cocks, 1 three-eighth main cock, 
half-inch tecs caps, and plugs, &c., being 
the fittings as shown ... 9 n n 
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Thp«(* r.nrnpr-* pivft a crratcr 
nrronnt of light for the quantity 
of r,.ia ron!«iiinefl than any other 
Rnrnor yet madr. 
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